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DRIVING METHOD FOR A POWER-SAVING LIQUID CRYSTAL DISPLAY 
BACKGROUND OF THE TNVENTTON 

Field of the Invention: 

The invention relates to a display panel driving 
method, regionicularly to A power-saving Liquid Crystal 
Display (LCD) driving method, which does not drive the non- 
display region on an LCD display panel, thus saving power. 



,p Description of the Related Art: 

fy Typical, an LCD is driven in full frame. In Fig. 1, a 

jj»5 typical driving structure includes a display panel 10, a 
y power supply 11, and a lamp 12. The display panel 10 

includes a gate driver 101, a source driver 102, and an LCD 
display matrix circuit 103. The number of lamps depends on 
the size of the display matrix circuit, and is not limited, 
although in Fig. 1, for the sake of clarity, an example 
with 3 lamps LED1-LED3 is shown. In Fig. 1, when the LCD 
display matrix circuit 103 displays time, power supply 11 
concurrently signals the lamps LED1-LED3, the gate driver 
101, and the source driver 102 to drive the full frame of 
the LCD display matrix circuit 103. This method wastes 
power. In this example of displaying time, power needs 
only to be supplied to the middle active zone on the frame, 
rather than the full frame. As such, power is saved and 
the display still functions normally. 



SUMMARY OF TH E INVENT TON 

Accordingly, an object of the invention is to provide A 
power-saving LCD driving method which does not drive the 
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non-display region on an LCD display panel, thus saving 
power . 

The invention is A power-saving LCD driving method, 
separating the display and non-display zones on a LCD 
display panel, with a control circuit used to stop driving 
the non-display zone, thereby saving power. The driving 
method includes the steps of separating the display and 
non-display zones on a LCD display panel; stopping supply 
of external power and signal to the non-display zones and 
actively driving the LCD. The LCD driving step includes 
determining whether or not the lamp lighting the non- 
display zone on the LCD panel is active through a regulator 
and/or whether the LCD display matrix circuit powering the 
non-display zone on the LCD panel is active through a 
timing controller . 

BRIEF DESCRIPTION OF THE DRAWINGS 

The aforementioned objects, features and advantages of 
this invention will become apparent by referring to the 
following detailed description of a preferred embodiment 
with reference to the accompanying drawings, wherein: 

Fig. 1 is a schematic diagram of a typical LCD driving 
structure; 

Fig. 2 is a schematic diagram of an embodiment of a LCD 
driving structure according to the invention; 

Fig. 3 is a schematic diagram of another embodiment of 
the LCD driving structure according to the invention; and 

Fig. 4 is a flowchart of the inventive method. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 2 is a schematic diagram of an embodiment of a LCD 
driving structure according to the invention. In Fig. 2, 
in addition to the typical LCD driving structure including 
a lamp 22 and a display panel 20, which has a gate driver 
201, a source driver 202, and an LCD display matrix circuit 
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230, the structure also includes a control panel 21 to 
control the functions of the display panel 20 and the lamp 
22. The control panel 21 includes a timing controller 210 
andVa regulator 212. 

As shown in Fig. 2, for the purpose of the display and 
non-di\splay zone control, a control panel is added to form 
the inventive structure. The system, for example, a CPU or 
an OS (nbt shown) , first separates display zones and non- 
display zVies on a display panel. For example, this 
display inVig. 2 is divided into three regions; the middle 
region with Vlgits is a display zone while the other two 
blank regions\are non-display zones. Because the middle 
display region Vs controlled by the second lamp LED2 of 
Fig. 2, the system signals the regulator 212 and the 
regulator 212 enables the signal R2 to be active so as to 
light the lamp LED2\only. The signals Rl, R3 are inactive. 
Therefore, power is Lved. Additionally, power can be 
saved through the LCD\iisplay matrix circuit. At this 
point, the gate driver Veceives a control signal VG 
generated by the signal Controller 210, so as to provide 
power V DD to the middle region with digits on the matrix 
circuit 203 while the remaining blank regions are not 
supplied power, thus also saVing power. Compared to the 
efficiency of the two The pow^r-saving types, the lamp 
management type is better. Bol3h are used at the same time 
to achieve the most The power-saVing efficiency. That is, 
the lamp 22 on/off and the voltag\e source supply to the 
matrix circuit 203 are controlled Concurrently. Further, 
if a plurality of display zones areXused, as shown in Fig. 
3, the plurality of display zones wi^h respect to the zones 
1, 3, n-2 and n-1 can be powered throi^ah the corresponding 
lamps LED1, LED3, LEDn-2, and LEDn-1. Vlternately, the 
plurality of display zones can be powereal through the gate 
driver 301 using the corresponding voltagX control signals 
VGL1 or VGH1-, VGL3 or VGH3, VGLn-2 or VGHnA2, VGLn-1 or 
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VGHn-1 generated by the signal controller 210. In this 
example, the high voltage value VGH can be, for example, 
+ 15V a>*d the low voltage value VGL can be, for example, - 
12V. ^Theyiigh and low voltages can be changed as carried 

out ~7 

Fig. 4 is a flowchart of the inventive method. In Fig. 
4, the summary mentioned above is given. As shown in Fig. 
4, The power-saving Liquid Crystal Display (LCD) driving 
method includes the steps: separating the display and non- 
display zones on a LCD display panel (SI); stopping supply 
of external power and signal to the non-display zones and 
H- actively driving the LCD (S2) . The LCD driving step 

j;3 includes determining whether or not the lamp lighting the 

\n non-display zone on the LCD panel is active through a 

J* 15 regulator and/or whether the LCD display matrix circuit 
FU powering the non-display zone on the LCD panel is active 

through a timing controller. 

8 

□ Although the present invention has been described in 

; 3 its preferred embodiment, it is not intended to limit the 

HQ 20 invention to the precise embodiment disclosed herein. 

Those who are skilled in this technology can still make 
various alterations and modifications without deregioning 
from the scope and spirit of this invention. Therefore, 
the scope of the present invention shall be defined and 
25 protected by the following claims and their equivalents. 
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